Electric shock treatment of Java Barb Fish (Puntius javanicus) sperm using electroporation method on sperm as transfer gen (Sperm Mediated Gen Transfer) has not been implemented in Indonesia. This study was conducted to know the effect of electric shock using gene pulser at different voltage level toward motility and viability of Java barb fish sperm. This research was conducted at Fish Breeding Labroratory, Faculty of Marine and Fisheries and LSIH of Brawijaya University-Malang in May 2017. The trial design used Complete Randomized Design with 3 different treatments and 1 control which each treatment repeated 3 times. The treatments used the Gene pulser with 3 different voltages: A (20 V), B (30 V), C (40 V). The result showed that the electric shock treatment with different voltages level affected motility and viability of Java barb fish sperm. Based on the data analysis used polynomial orthogonal, a linear-form of the relationship among the treatments in the form of equation was found (Puntius javanicus) with R 2 =0.9815 and equation y = -40.5x + 130.83 with R 2 = 0.8626. Based on the result of this research, electroporation for Java barb fish' sperm as gene transfer media should be done with voltage 20 V, pulse number 4 times and pulse length 1 ms.
INTRODUCTION 
Sperm is spermatozoa fluid found in the seminal fluid produced from the testicle hydration or a part of fish' reproductory organ [1] . The amount of sperm produced by male fish has various volume and quality which are influenced by the age, size and the ejaculation frequency [2] . Java Barb fish belongs to the commodity of freshwater fish as the member of the silver carp family. The spermatozoa of silver carp fish have length around ±24 µm. It has round head with the length of ±1.5-2 µm and width of ±1.5-1.8 µm [3] .
The motility and viability of sperms are important parameters that determine the success of fertilization process. Sperm motility shows the ability of the spermatozoa in fertilizing the ovum. The higher the motility value, the higher the survival percentage (viability) of the spermatozoa [4] .
Gene transfer technology in Java Barb Fish (Puntius javanicus) using sperm as a gene transfer media has not been implemented in Indonesia. Microinjection was commonly used as gene transfer method. One of the weekneses of this method is take a long time process. The eggs must be injected one by one and not practical to mass produce fish, further needs another alternative that is electroporation method. The advantages of electroporation methods can produce mass transgenic fish and electroporation methods can be combined with Sperm Mediated Gen Transfer (SMGT), where sperm was used as a transfer media. Further research is needed on the effect of electric shock treatment of fish sperm through electroporation method. Previous study added the advantages of the electroporation method that can insert most of the DNA copies into the recipient fish genome. Electroporation method can be combined with Sperm Mediated Gen Transfer (SMGT), where sperm as its transfer media [5] .
Electroporation method is a gene transfer method using a set of short electric shocks to stimulate temporary pores to grow within the phospholipid bilaer. After being given electric shock, the pores of the cell membrane will be tightened again [6] . Factors that influence the transfection efficiency using the electroporation method are the voltage, duration, temperature, DNA adjustment, DNA concentration and ion composition within the transcription mediators [7] . Electric shock given to muscle tissue has two effects which are; changing the structure of ISSN. 2087-2852 E-ISSN. 2338-1655
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Electroporation on Java Barb Fish Sperm (Rikianto et al.) muscle tissue permeability, besides electroporation also helps transferring the DNA throughout the membrane permeability [8] . The objective of this study was to see the effect of the electric shock given, using the gene pulser at different voltages toward the motility and the viability of Java Barb Fish' sperm.
MATERIALS AND METHODS
The experiment design used in this research was the complete random design. There were 3 treatments and 1 control in which each was repeated 3 times. The treatments employed in this study were:
Treatment A = electric shock at 20 V Treatment B = electric shock at 30 V Treatment C = electric shock at 40 V Control = without any electric shock Determination treatment with different voltages level (20 V, 30 V, 40 V) in this study based on the result of previous research on Japanese carp (Cyprinus carpio var.Koi) sperm using electroporation method with voltage level 30 V [9] . In each of the treatment, the electric shock was given for 1 ms repeated 4 times, except for the control [9] .
Preparing the Sperm Striping
Preparation on the male fish with mature gonad was to produce the sperm. The male fish with mature gonads were then measured its length and weight. The sperm was taken using the stripping method which was later kept in the eppendorf. The sperm was then diluted by adding it up with physiologic fluid at the comparison 1:1. Then, the researchers prepared the electroporation tools [10] .
Electroporation Process
Total 25 µl of sperm was put into the cuvette, before the cuvette was put into the shock pod. After that, the voltage of square wave was chosen and adjustment on the strength of the electricity, shock duration and the shock frequency were made before the pulse button was pushed to start the shock. This treatment was repeated 3 times for each of the voltage [9] .
After being shocked with the electricity, the liquid sperm was added with Physiologic Natrium in the cuvette. After theat, the sperm was poured into the appendorf and each of the 25 µl of sperm was observed to see its motility and its viability [9] .
Research Parameters Motility of the Spermatozoa
Spermatozoa motility is a beneficial parameter that is used to predict the life time of the spermatozoa. Alive sperms are the ones that show fast movement, slow movement or show any movement on their heads or tails. Meanwhile, dead sperms are those that do not show any movement either in the head or in the tail [11] .
The percentage of motile sperm is measured using a microscope which is completed with video recorder. Motile sperm is counted when the sperm show progressive movements. Sperm that shows no movement or sperm that goes around only in certain point are considered dead ones. The scoring (Table 1) was made based on the method proposed by McMaster [12] . To assure the validity of the data and to assure the objectiveness, the score was only given after observing the video with some repetitions [12] . 
Viability of the Sperm
The viability of the sperm was observed using a technique that employed the eosin hue and negrosin. A small drop of sperm and a drop of eosin negrosin fluid were put in an object glass to be mixed until it looked homogeneous. After that, in a petri dish, the sperm was heated in order to drain it which process lasted for 15 seconds. The sperm was then observed using a microscope at 400x magnification [13] .
Sperm viability= (∑live sperm x 100%)/200

Data Analysis
The data obtained in this study were statistically analyzed using the homogeneity test (ANO-VA) in accordance to the complete random design used in this study. Based on the variance of the data, it is found that there was an obvious significant difference up to highly significant difference after the treatment. Thus, in order to compare the values of each treatment, a Least Significant Difference and regression test were administered.
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RESULT AND DISCUSSION Spermatozoa Motility
The result of the motility test administered to the spermatozoa of the Java Barb fish in each of the treatment after the electroporation and after the repetition is presented in Table 2 . Based on the data of the average motility value, it is shown that the highest motility percentage was found in the control group (without the electroporation) at an average of 5%. Meanwhile, the highest motility percenteage among the experiment groups was found in the treatment A (20V) at the percentage of 3.67%, while the lowest one was found in the treatment C (40V) at 0.17%. When the motility of the control group compared to the motility of the treatment group, a decline in the values occurred as presented in Figure 1 . Figure 1 shows that the electroporation treatment using electric shock influence the motility of the fish' sperm. The higher the amount of the electric shock given, then lower the motility of the fish. The voltage and the shock frequency and the biological parameters of the sperm are able to influence the effectiveness, while the shock duration influences the efficiency of the gen transfer using certain DNA concentrate. The motility of the sperm tends to decline as the voltage increases and longer shock duration [14] . Previous study highlighted that the electric shock given to the muscle tissue plays two roles; changing the permeability structrure of the muscle tissue, while the electroporation helps the DNA transfer to pass through the membrane permea-bility. Membrane permeability of the spermatozoa is highly reated with the spermatozoa motility since the membrane permeability has a major role in the nutrition transportation in the cell metabolism process. The sperm cells tend to shirnk after the electroporation which explains the declining percentage of the sperm motility [8] .
Based on the result of variance test presented in Table 3 significant differences were found. This shows that different voltage gives different influence toward the percentage of the sperm motility which implies that the H 1 is accepted and the H 0 is rejected. After that, Least Significant Difference test was administered which result is presented in Table 5 . The result of the Least Significant DIfference test shws that the treatment A (20V) has the best motility followed by the treatment B (30 V) and treatment C (40 V). The highest motility value was obtained by the treatment A for the sperm cells were in the most optimal condition compared to the sperm cells in treatment B and C which were treated with higher voltage, making the the motility value declined. This is different from the results of Japanese Carp (Cyprinus carpio var.Koi) Luthfiyah et al. [15] which obtained the best results on 10 V treatment with motility score 4 and the lowest at 40 V with motility a score of 0.5 [15] . The treatment in this study without using level voltage (10V) because of based on the result from previous research in carp fish (Cyprinus carpio) by electroporation method on sperm with the best result treatment was voltage level (30V) [9] . Further, the motility and viability of Java barb fish sperm using treatment with voltages level among ISSN. 2087-2852 E-ISSN. 2338-1655
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Furthermore, the polynominal orthogonal test resulted to a linear equation y = -1.75x + 5.5556 with a correlation coefficient of 0.9815 which implies that different voltages and motility has a strong correlation with the treatment given as presented in Figure 2 . Figure 3 shows that the treatment resulted to a decline on the sperm motility duration as the voltage got higher compared to the sperm in the control treatment.It implies that the the cell sperm which is given short electric shock stimulates the growth of temporary pores in the bilayer phospholipid of the cel membrane that allows the penetration of new DNA into the cell. After the electric shock, the cell membrane will get tightened again [6] . Based on this theory, food fluid exhance with outside the cells may occur for the metabolism of the sperm which results to the declining motality duration. This is due to the fact that the sperm need energy to make movement. Fructose fluid as the dissolver to the fish' spermatozoa are intended to supply energy and nutrition for the spermatozoa to use the energy in the form of ATP to increase and prolong the spermatozoa motility duration [17] .
The condition of the fish' sperm determines the success of the fertilization. Strong sperms are able to fertilize the egg successfully. Changes that occur to the sperm will influence the quality of the sperm. The changes include the motility and the viability of the sperm. Good seminal fluid for the fertilization process should consist of lots of live sperms that move forward progressively. The percentage of the motile sperm should be more than 75%. For daily use, the sperm motility should not be less than 50% even some researchers suggest that it should be more than 60% [18] .
Spermatozoa Viability
The result of the viability measurement of the Java Barb fish' sperm after the electroporation using different voltages can be seen in Table 5 . Based on the observation, it is found that the highest viability percentage was found in the control group (without electric shock) at 85.66%. Meanwhile, the highest percentage among the treatment group was achieved by the treatment A (20 V) at 81.00% and the lowest one was fond in the treatment C (40 V) at 00.00%. Figure 3 shoes that the percentage of the sperm viability declined in each treatment. Furthermore, the result of the variance test (Table 6) shos that different voltages give different influences toeward the fish' sperm viability. Therefore, the H 1 is accepted. The result of the Least Significant Difference test shows that the treatment A (20 V) contributes the highest sperm viability value followed by the treatment B (30 V) and C (40 V). The highest viability value was found in the treatment A since the sperm cells were still in the best condition compared to the sperm in treatment A and treatment C for higher voltages decreases the motility value. This finding goes in line with Sin et al. (2000) who stated that the sperm motility is the indicator of the sperm viability after the electroporation, in which higher voltages and longer shock duration decrase the sperm motility [14] . The result of the Least Significant Difference test shows that the treatment A (20 V) achieved the highest sperm viability value followed by the treatment B (30 V) and treatment C (40 V). In addition, based on the result of the polynomial orthogonal test, an equation has been obtained in which y = -40.5x +130.83 with correlational coefficient (r) at 0.8626 which implies that different voltages and sperm viability share with the treatment given to the sperm as illustrated in Figure 4 . This is in accordance with the results of the study Luthfiyah et al. [15] , based on the observation of motility and viability on post electroporation sperm, it is known that the increase of voltage (electric voltage) given at the time of sperm electroporation affects the decrease in the intensity of movement and ability of sperm to survive. It can be seen from the observation result E (40 V.cm -1 ), where the value of motility score was only 0.5 and viability was 25.4%. That is because electroporation of sperm gives a very real effect on the biological and physiological conditions of sperm cells. This happens because an excessive electric shock can cause the sperm cell to lose its elastic properties. Therefore, in the activity of gene transfer using electroporation method, optimization is necessary to know the ability of sperm in becoming gene transfer vector [15] .
The decrease on the sperm viability is mostly caused by the electric shock given to the sperm causes the pores to open way too wide, making the pores unable to get tightened like before. This causes the cells to break and triggers damages to the sperm membrane [19] . The membrane permeability of spermatozoa has a strong relationship with the spermatozoa biablity sicne membrane permeability has a major role in the nutrition transportation within the cell metabolism process [11] .
It has been known that the percentage of the sperm viability determines the quality of the sperm. It means that higher amount of live sperm determines the success of the fertilization. The minimum percentage of spermatozoa cell within the sperm should not be less than 70%. The higher the amount of the sperm viability, the better the ability of the spermatozoa to pass through the micropile holes within the ovum [20] .
CONCLUSION
The experiment on the use of electric shock using the electroporation method toward the Java Barb fish' sperm shows that the electric shock has a significant influence toward the motility and the viability of the sperm. To obtain the best effectiveness level of the motility and the viability of the sperm using the electroporation method, it is suggested that breeders use 20 Volt electric shock with 4 times of repetition in which each of the shock lasts for 1 ms. Further research is needed for sperm motility and viability of Java barb fish with electroporation method using 10 Voltage levels.
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